For nearly two centuries, the Haddow family had produced many teachers and nurses, but the only member who had a scientific bent was Alec's uncle, George Haddow; he was a bacteriologist who emigrated to Australia. Alec's great-grandfather, Alexander Haddow (I) was born in the first decade of the 19th century and in 1840 he married Helen Harper; he became the Schoolmaster of Slateford, Colinton near Edinburgh. Alec's grandfather, Alexander Haddow (II), wanted to enter the University, but money was short and he had to go instead into business; the sister Kate Haddow, however, was obviously a clever woman who founded the Primary School branch of Park School, Glasgow, and who wrote an original book, Reading by sound. Alexander Haddow (II) died, in 1945 at the age of 92 and left a son, Alexander Haddow (III), M.A. (Glasgow), B.A. (London), who became Headmaster of Larkhall Academy and later Head of the English Department and of the Methods Department of Jordanhill Training College in Glasgow. He was a talented man and wrote books on poetry and teaching. He married Margaret Blackburn Whyte, the daughter of an artistic printer who taught his grandson, Alec, the art of good lettering and how to prepare hand-made quality paper.
On 16 December 1946, Alec Haddow married, in Mombasa, Kenya, Margaret (Peggy) Ronald Scott Orr, the daughter of Thomas Workman Orr (a chemical engineer, who had qualified at Strathclyde Technical College) and of Georgina Isabel Tytler (born in Paisley, the daughter of a sea captain, and taken to Chile at the age of 3). Her father's family included three well known artists, the late Stewart, Monro and Jack Orr, and the composer Professor Robin Orr, while a cousin is the Rt Hon. Lord Justice Orr. Peggy was born in 1913 in Antofagasta, Chile and remained there until 1929, when she was taken to Scotland. She became a close friend of Alec and Mysie Haddow; but seven years later she returned to Chile to be with her parents. They kept in touch however, and in 1946, she made the long voyage via Buenos Aires and Dar-es-Salaam to Mombasa where her bridegroom was waiting. She is no mean artist herself, and her flower paintings are a delight.
There are two sons of the marriage, David Lindsay (married to Elisabeth nee Kleinfercher from Carinthia) who is in the Metropolitan Police, Scotland Yard, and Alastair Douglas (married to Melissa nee Beach from Rockford, Illinois) who qualified in medicine and science with first class honours at Glasgow University in 1974 and then moved to the United States of America where he is a consultant in infectious disease at Springfield, Missouri. E a r l y l i f e a n d s t u d e n t y e a r s Alec Haddow spent part of his childhood in the Scottish countryside and part in Glasgow. He appreciated the architecture of the city, its museums and its history but he was more at home in the country among the animals, birds and of course the insects; he drew them, learnt their calls and familiarized himself with their habits and environment. He developed these skills to a professional standard when he was older and his pictures of monkeys in a tropical forest (44) are as vivid as Douanier Rousseau's paintings of monkeys in exotic landscapes.
Like so many Scottish naturalists, Haddow worked at the Marine Biological Station at Millport where he studied the metabolism of Sertularia (4) and later with W. H. R. Lumsden (6) the food of the shag ( ). He took part in expeditions to the Inner Hebrides, where he reverted to his child hood interest and collected beetles (5). In much of his field work in Scotland, he was fortunate in being helped by those well known ecologists, Dr Hugh B.
Cott, Professor J. A. Kitching, F.R.S., and Sir Frank Fraser Darling. Much later and after his return to Scotland from the tropics, he once again took up t e study of littoral zonation in Millport and Islay, but now in the company of his younger son, Alastair.
From 1920 to 1930, Haddow attended the school of which his father had been head English master, the Hillhead High School. This school had a classical bias-consequently Haddow had a good grounding in Latin and remembered a lot of Virgil and Horace for the rest of his life. Nevertheless his biological interests were paramount and after leaving school he entered the University of Glasgow to study zoology under Sir John Graham Kerr, F.R.S.
He obtained the B.Sc. with first class honours in 1934, and was awarded the Strang-Steel research scholarship in zoology for one year. A new Regius Professor of Zoology (Professor Edward Hindle, F.R.S.) had now been appointed and Haddow was fortunate in being taught by him, for Hindle was a very different person from his classical predecessor and had done important research on yellow fever, which was to become the subject of Haddow s major work in Haddow now decided to acquire a medical degree and he qualified in 1938 with the M.B., Ch.B. of the University.
During the years at the University of Glasgow, Haddow formed one of a brilliant group of entomologists which included Professor D. Bertram, Professor W. H. R. Lumsden and Dr R. C. Muirhead Thomson, all of whom became postgraduate students and disciples of the late Professor P. A. Buxton, F.R.S., Head of the Department of Medical Entomology of the London School of Hygiene and Tropical Medicine and member of the Tropical Medicine Research Board of the Medical Research Council. He steered his four students into tropical research and three of them into posts in the Colonial Empire. Haddow spent most of his career in the latter and the details are given below (pp. 234 et seq.) . During his apprenticeship in Scotland and England, he wrote seven entomological papers (1-7), notable for their lucid presentation and immaculate English, and therefore not 'juvenilia in the usual sense. P e r s o n a l it y Alec was a highly daemonic Scotsman whose verve was somewhat subdued in mid-career following a fracture of the femur, incurred while climbing in the bamboo forests on the Congo-Uganda border; the fracture became compound in his struggle back on to the track. Actually in youth he had broken his ankle; the fracture was badly set and he suffered from persistent pain thereafter. Never theless, this did not stop him from indulging in Scottish country dancing nor from other even more energetic country pursuits.
He was an uncanny figure with greenish penetrating eyes. An efficient hypnotist, he had to curtail this accomplishment, because of a growing reputation for sorcery in the native population of Kavirondo. Buxton had sent him out to me in Kenya on his first overseas assignment to study the habits of anopheline mosquitoes. He needed human bait for the purpose and employed small African boys, about 10 years old, who for a few cents willingly agreed to participate. Eventually he found it easiest to hypnotize the boys, until the local administrative officers advised me to make him refrain from this useful technique. Next he discovered that unwashed children made much better bait than washed children; finally he showed (9) that dirty clothes, placed in an unoccupied hut, attracted three times as many anopheline mosquitoes as did huts without clothes. He assumed from these results that dried sweat acted as the attractant and that it would be useful to pinpoint which constituent was the most important. He was unable to carry out the necessary experiments but the writer of this memoir had the opportunity to do so a little later and tested the relative attractant power of the four chief components-valerianic acid, propionic acid, propylic acid and butyric acid; they were found to have a repellent effect in the dilutions used which were probably excessive.
Haddow was quite fearless in his mode of life and his relations with people; yet he stood in awe of his 'superiors', perhaps because from his student days he had been taught by such 'giants' as Graham Kerr, Edward Hindle and particularly that formidable, arrogant personality Patrick Buxton, whose unconventionality nevertheless appealed to his own strange, independent mind. I recall vividly his shyness and apprehension when we were summoned to stay with the late Dr A. R. Paterson, C.M.G., Director of Medical Services of Kenya, on his 'feudal' estate in the Ngong Forest, in order to discuss yellow fever policy; we both felt like schoolboys going to the headmaster's study.
It is a paradox that Haddow with his ill concealed dislike of the Establishment, should in later years have exhibited a certain flair for organization and ended up as the Administrative Dean of the Faculty of Medicine of the University of Glasgow. He accumulated many honours and decorations, and like Rudolph and Marcel came to prefer 'warm slippers, three meals a day and a comfortable armchair to the necessity of having to wear a summer overcoat in December' (Murger 1931) .
Haddow was kind and thoughtful, and went to great pains with the young who sought his advice; he took them on safari, taught them the elements of pipe music and lent them material and equipment. He made friends with all kinds of people, who after his death told his widow what a nice, unassuming man he was. Unlike some members of his race, he thought little of money and unlike some of his scientific brethren, he ignored the pursuit of fame.
Haddow loved life in the open air, and the opportunities it gave him of seeing nature in all its manifestations. In Africa later, he became familiar with the pygmies in the Semliki forest and the Dinkas in the swamps of the Nile, the macabre vegetation on the higher slopes of Ruwenzori, and the megarrhine mosquito winging its jewelled way along a path in the forest.
These activities were accompanied by much physical exercise, but Haddow never engaged in conventional games. He played a little chess, but more for the aesthetic enjoyment of handling the beautiful chessmen than for serious love of the game; he possessed several sets, his favourite being a Staunton, nearly 200 years old and having uniquely carved knights. He did some big game shooting, but more from his interest in their rare parasites than for the sport. Even his climbing expeditions on Ruwenzori were probably inspired by their ecological possibilities and by his love of the magnificent peaks; he did, however, have the satisfaction of making four first ascents (three in the Portal Group and the fourth-which he climbed single-handed-was the South peak of Stairs on Mount Luigi di Savoia). He spent many local leaves in these 'Mountains of the Moon' and on one leave, he (19) recorded (alas, not on tape) a hitherto unknown method of communication among the local tribesmen (Bakonjo), namely by whistling in a pure, thin tone, audible for up to a mile and conveying simple messages. The art was apparently confined to few members of the tribe and may well have died out now. He was tracking the rare l'Hoest's monkey and even at his youthful age (33 years) found it difficult to keep up with the ancient Mkonjo guide in the 'exceedingly steep, deep and heavily forested valleys . He kept thinking of a 'phrase which repeatedly occurs in the Morte to describe death from exhaustion-"he brast and died"
We spent pleasant safaris together in East Africa, chiefly in the forests as we had a common interest in the monkeys, he, because they are reservoirs of yellow fever and other arboviruses and I, because they are infected with malaria parasites. He helped me with useful suggestions during my search for the vector of Hepatocystis kochi and for studies on related organisms. He knew the habits of chimpanzees, baboons, bush babies, Colobus, red hussars, vervets, mangabeys, and blue and golden cercopithecids, as well as those of the seemingly infinite numbers of the Culicidae. Some of his best papers are devoted to the purely zoological aspects of various mammals: rodents, bush-pigs, hyrax and leopard (32); gorilla skulls (39); and various monkeys (44, 52, 56) . Some of these papers were published in the new and short-lived journal, Uganda Wild Life and Sport. Haddow was a connoisseur of food and drink as well as of other more major arts; thus in the Bwamba forest, I learnt the delights ( ?) of braised hornbill, baboon and python, and, temporarily of marihuana, collected in the local plantations; and, needless to add, of a variety of mixed drinks.
Much of the work entailed the regular collection of mosquitoes throughout 24 hour periods to establish the characteristic chronobiology of each species. Many of the important species, like Aedes africanus, prefer to bite in the canopy of the forest, and in order to catch them, it is necessary to construct a series of platforms at different heights. The catches at a height of 25 m during the day are pleasant enough, but as night falls the scene becomes increasingly romantic and the ascent to the platform more hazardous. The everyday noises cease and are replaced by the eerie calls of the tree frogs or the croaks of bull frogs from a nearby swamp, the churring voice of nightjars or the hoot of owls, the shrill chirping of cicadas and the hum of the nocturnal mosquitoes. Dead silence is rare and is usually the presage of wind or rain, unappreciated by us but apparent to the more acute senses of the lower animals. The temperature drops and the humidity rises. We are kept busy dealing with the catch, either off the human bait, or in my own case, off anaesthetized monkeys which had to be kept warm with hot water bottles, for without the heat the mosquitoes would not be attracted. By about 3 or 4 o'clock in the morning, everyone longs for daybreak when the night shift ends. Too often the yield was poor and we had time for philosophizing. The regular timetable of events struck Haddow forcibly and the bulk of his publications are concerned with this subject, which he showed was much dependent on the three factors of light, temperature and humidity. He introduced (15) the word 'eocrepuscular' to denote the special activity of many insects at dawn and sunset. In emulation, I (1946) introduced the term 'acrodendrophily' for the characteristic preference of the yellow fever mosquito (Aedes africanus) to bite in the forest canopy, a neologism which rather met with his disapproval.
Haddow developed these techniques during the course of his stay in Uganda. The culmination was the construction of the 'Haddow Tower' in the Zika Forest (94) near Entebbe which provided facilities for vertical (and vertiginous!) observations at various heights up to 35 m. The technique was later extended by Muul and Lim (1970) in the Malaysian forests to a horizontal transept 250 m in length and at a height of between 25 and 35 m.
He was particularly intrigued by the weird group of Eretmapodites mosquitoes (20), which appear elongated and narrowed like portraits by Tintoretto or El Greco. He had a passion for orchids and appreciated their strange shapes and colours; he was fond of the fragrant flowers of Angraecum thomsoni, ghost-like in the moonlit forest. He cultivated many species of other orchids on trees in the garden of his house in Entebbe. I cannot wander in a forest today without having him brought back to my memory.
A major part of Haddow's personality was his love of classic pipe (Piobaireachd) music which ultimately became his overriding interest. A measure of his enthusiasm is shown by his travelling overnight, on the day of his election as a Fellow of the Royal Society of London to Minard in Scotland to arrive in time to give an outstanding paper at the Conference of the Piobaireachd Society. By the age of 14 he had become a competent player, while later he was pipemajor in the O.T.C. of Glasgow University. Finally, he started the serious study of the Piobaireachd with the late John MacFadyen, the most famous exponent then living. He wrote on the subject with the latter and with the Gaelic scholar, the late John (Jake) A. MacDonald. The work was not completed and on the day of Alec's death in hospital, he dictated the following letter to the latter: 'Dear Jake, the Piobaireachd notes and papers of all kinds, I am donating to the Hunterian Museum. I am naming you as the person who should be referred to in any points of difficulty. I am afraid that this is all I can do at this stage and this is a formal authorisation. ..." These three piper comrades all died within a year of each other-Alec on 26 December 1978, John on 21 January 1979 at the age of 55 and Jake on 8 January 1980. The manuscripts were finally given to Dr David R. Hannay who had also collaborated in the work, which he is now preparing for publication; he has kindly provided the following notes:
'When Alec returned to Glasgow to take up appointments in the medical school he continued his interest in Ceol Mor. For several summers he went round the main piping competitions making recordings of piobaireachd. His kilted figure became familiar at Highland Gatherings with his tape recorder, or spare sporran as he called it. He was fascinated by the structure of classical pipe music and set to work to discover how this unusual and beautiful music had been composed. Much of its origins had been lost following the breakdown of Highland society after the failure of the 1745 rising, and piobaireachd had only just survived through a handful of manuscripts and dedicated enthusiasts.
'Alec remembered the drumming patterns which he had heard in Africa and realized that underneath the musical impression was a composition structure. It was this structure which he unravelled for the major group of uneven line piobaireachd. At the same time he was studying the historical background to the music; his studies convinced him that piobaireachd was much older than often supposed, and he rekindled interest in the historical events for which many of them were composed.
'By now Alec was becoming a well-loved character in the piping world where his vast knowledge of the history and music of Ceol Mor was greatly respected. He chaired the first Grants Championship competition at Blair Castle for the top professional pipers, and was also the chairman on behalf of Dame Flora MacLeod, for the silver chanter competition held at Dunvegan in Skye.
'With John MacFadyen he explored new ways of interpreting the music, and made many recordings of his friend's playing. Although his time was limited, Alec Haddow's own achievement for piping, as in other spheres, was quite outstanding. The extent of his contribution is still perhaps not fully appreciated.
'It is difficult to think of any other man who could have accomplished all this in so short a time. Alec had a musical ear and an extraordinarly retentive memory. He had an encyclopaedic knowledge of the intricacies of West Highland history, and could read Gaelic. To all this he brought a trained scientific mind which would take great pains over details, and yet had the vision to see what was important over all. Above all he was a romantic, with an infectious enthusiasm for the world of piping and for the people, past and present, who played the Ceol Mor. On one trip to record at the Games he might stop to explore a pre-historic site, about which he also wrote some papers. While discursing on the clan feuds in the area, he would pause to rattle off the Latin name of a nearby beetle, or pour out a libation of malt whisky to the pre-historic builder.
'For Alec the world of nature and art was an adventure to be explored and he combined the best of the artist and the scientist. He brought his enormous knowledge and enthusiasm to bear with a mixture of modesty, courtesy and humour, which made him one of the outstanding personalities of the piping world. To have known him was a privilege, and to have worked with him in some small way an education in itself. Individuals and fields of endeavour with which Alec Haddow became involved were left the richer for it, and none more so than those who play the great highland bagpipe and its classical music.' Alec had told me on 29 May 1977 that he was convalescing after the removal of a kidney for cancer, but that he was quite resigned to the eventual return of the disease; he hoped, however, that he would live long enough to complete the book. Those final years were passed in a sort of Celtic twilight for he was absorbed not only in the music, but in Gaelic ancient history, calligraphy and monuments. He ends his note on the design (figure 2) 'Cadhas do Bhrighde' (token of respect to Brigid, the Celtic Goddess) with the words on completing this design why was I not struck by lightning ? Apart from pairs of birds or animals, confronting each other, any creature where there is any free choice should be going round the wheels widdershins whereas most of them are going round clockwise or deasail, with the sun. So this triumph of misplaced ingenuity embodies the most elementary of errors.' Perhaps the deity did take her revenge, not only on the artist but on the other two associates of the ill-fated manuscript!
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Haddow's career was essentially in yellow fever research in the Virus Diseases Institute of Entebbe in Uganda (1942-55) . Before this assignment, he studied mosquitoes in Kenya in order to acquire the rudiments of tropical entomology in the field. After his return to Scotland, he entered academic life in the University of Glasgow and became largely concerned with administration.
His major achievements were made in Uganda. The Institute had been taken over by the International Health Division of the Rockefeller Foundation, under the Directorship of Dr A. P. Mahaffy, C.M.G. The latter, 15 years previously, had isolated the Asibi strain of the yellow fever virus in the Gold Coast (Ghana) and shown for the first time that monkeys made good experimental models.
In 1950, the Entebbe Institute extended its activities to arboviruses in general, and in due course. Haddow became first the Acting Director and in 1953, its Director, a post which he held for the next 12 years. In the meantime, the Rockefeller Haddow's researches at the Institute were by no means confined to entomology but to the isolation and behaviour of yellow fever and many new arboviruses in mosquitoes and mammals. Their study entailed also the investigation of epidemics of diseases not previously recorded, and of the epidemiological features of Burkitt's lymphoma.
In the later part of Haddow's East African career, he visited many other tropical countries to advise on or investigate problems of yellow fever and viral diseases. He spent some time in the adjoining territory of the Belgian Congo, where the etiology of the infections was much the same as in Uganda. He enjoyed his travels in Panama and South America where he was able to observe the yellow fever biocenosis in the New World. Quite different genera of mosquito vectors (such as Haemagogus and sabethines) are concerned, and the monkeys, instead of acting as asymptomatic carriers as in Africa, are as severely devastated by the infection as is man. An epizootic breaks out in the howler monkeys ( spp.) and travels almost at the speed of a forest fire through the vast regions of the Amazonian jungle and up into Central America. The picture was entirely different from that which he knew so well in Tropical Africa. Thus Haddow's career in turn embraced entomology, virology, epidemiology and administration. On his return to Scotland in 1965, he was appointed Senior Lecturer in Epidemiology in the University of Glasgow and he tried to apply the methods that had been successful in unravelling the yellow fever problem to the geography of cancer in Western Scotland (100, 102, 105, 106) . He approached this work with some optimism because of his success (84, 85, 95, 104) in elucidating some of the factors involved in the epidemiology of Burkitt's lymphoma in East Africa. Unfortunately other forms of cancer do not seem to be associated-as is probably Burkitt's lymphoma-with mosquitoes or other biting insects.
His investigations on cancer in Scotland did not progress much beyond the preliminary stage; his talent for administration was then recognized, his cancer work came to an end and he was appointed in turn Titular Professor of Tropical Medicine, Professor of Administrative Medicine and Administrative Dean of the Faculty of Medicine in the University of Glasgow (1970-71) . This seizure of Haddow by the administrators was only accepted by him with the promise that he would be allowed time for research. There were still data to analyse (107, 108, 109) and even further monkeys (e.g. Colobus spp) to describe in detail, but by this time the Celtic shadow was beginning to envelop him. As Professor E. M. McGinn, Dean of the Faculty of Medicine said in his valedictory address on 1 February 1979, when Haddow 'got bored with the drab routine of Faculty or Senate business and succumbed to the temptation to switch off, so to speak, he probably was escaping to what was for him the more exciting and real world peopled by the giants and folk of Celtic lore. Nevertheless, he conscientiously honoured his responsibilities to the committees of the University on the Glasgow Health Board on which he served. ' In spite of the progress of the disease during the last years of his life he kept on working and thinking of the welfare of the Faculty and its students until the late Jake MacDonald:
'Behold be on your way to the land of excellence; Stay today and be on your way tomorrow.' Alec died in hospital on Boxing Day, 1978, He continues to live in the memory of his friends and above all in the heart of his widow who had been h.s companion since childhood.
S c i e n t i f i c c o n t r ib u t i o n s
The earlier part of this memoir indicates the field of Haddow's research and mentions briefly his first papers (1-7) and the last excursions in the realm of cancer. His main work may be conveniently divided into three sections as follows:
Entomological research Virological research Epidemiological research All three subjects overlap to a greater or lesser extent; he strove to attain perfectionism in each, though entomology suited him best, as compared with the newer science of arbovirology and the less precise data of epidemiology.
Entomological research
Haddow was a professional entomologist, who realized the fundamental importance of systematics in the study of insects. He applied the best techniques available at the time for describing the ova, larva, pupa and imago of the numerous species of mosquitoes with which he worked. Ihese techniques extended to the details of the male terminalia, but stopped short of biochemical analysis (e.g. isoenzymes) and of cytogenetics (e.g. chromosome studies). It is possible that these later developments might have illuminated some of the problems which he encountered. However, the training with Buxton which, while quite unable to stifle his interest in taxonomy, directed his mind essentially to the bionomics rather than to the systematics of the insects.
The first two years of Haddow's work in the tropics were spent in Kisumu, Kenya, where he studied the behaviour of the two important mosquito vectors of human malaria: Anophelesgambiae and A.funestus (9). 1 hese insects had been much investigated throughout this century, but the techniques were crude and hardly quantitative; they were quite unsuitable for Haddow's precise and statistical approach. He therefore replaced the old method of counting, at any hour of the day, mosquitoes in native huts of indeterminate size and construction and with a variable number of inhabitants of different ages, by a much more standardized technique. Four identical huts with mud walls and grass roofs with a hessian ceiling were built close to each other and beyond the mosquito-controlled zone of the town of Kisumu on Lake Victoria. One hut was used as a control and mosquitoes were collected in it for 6 days and 1 night weekly for a year. The catches comprised mosquitoes resting on the walls (inside and outside), ceiling and floor during the day (from 07.00 to 08.00 h)and at hourly intervals during the weekly night catch. Climate records were kept and the three other huts were used for various experiments. 'These simple procedures were modified and extended, but they remained the basis of his future, more sophisticated investigations in Uganda.
The habits of the domestic mosquitoes of Kisumu were thus worked out in great detail and besides the two anopheline vectors of malaria, 10 other species of Anopheles and 26 species of '
T a e n i o r h y n c h u s, Aedes and Culex were studie in huts, tents, or compounds. The most important results were the demonstra tion of characteristic curves of activity of each species. Anopheles gamhiae was found to be most active between 23.00 and 05.00 h with a sharp peak at daybreak (06.00 h ); the catch consisted of females (with stage V ovaries) entering the hut to seek shelter, but not to bite, and of males. 'The chronobiology of was shown to be slightly different, and the behaviour of the other species of anopheline and culicine mosquitoes was diverse, and each species exhibited special peculiarities. The numbers of biting species was found to vary in direct proportion to the number of inhabitants, and more were caught in huts with human than in those with bovine inhabitants.
The full complexity of the movement of mosquitoes within the hut could not be understood in these early observations, and even when Muirhead Thomson introduced the window trap in 1948, the exact behaviour could not be followed, and still less the extramural wanderings of the insect.
It was not until Haddow left Kenya for Uganda at the end of 1942, that he had the opportunity to improve his techniques; the major changes (49) were that instead of collecting insects biting man indoors he had to study their behaviour at different levels in the forest. The use of human bait is clearly such an essential procedure for all work on the transmission of pathogens by biting insects, that it is difficult to understand the general delay in its introduction, and the preference by many people, even today, for the use of sticky traps, etc, in its place. 'The apparent explanation is the natural fear of acquiring disease in the course of the work. Of course, if the objective of a survey is purely entomological, and directed to the incidence of all insects-biting or non-biting-then, sticky traps, actinic traps and battery-operated suction apparatus (see for instance the methods used by Sutton and Hudson, 1980 , in the rain forests of Zaire) are adequate techniques, but they are less suitable for medical entomology.
At the time (1942) when Haddow joined the Rockefeller Foundation team in Entebbe, as an entomologist, major control of yellow fever had only just been completed in Brazil by the eradication of Aedes aegypti from all inhabited regions. Soper, the architect of the schemes, thought that the problem was solved, in spite of the fact that he had known for some years that 'jungle yellow fever' was a definite entity and that it was probably transmitted by special forest mosquitoes. In the absence of man, it was assumed that the virus must exist in animals and probably in monkeys (see p. 242).
A crucial observation was made in 1940 when Bugher, Boshell, Garcia anc Mesa (1944) watched a tree being felled in Colombia: clouds of the peacock-blue Haemagogus emerged from the top branches and attacked the woodcutters viciously. This mosquito had already been incriminated as harbouring the yellow fever virus in nature, so the solution of the problem lay before their eyes. Workers in South America and in tropical Africa quickly set up the necessary research teams. The mode of transmission of jungle yellow fever was probably the same in the two continents, though the details were clearly dissimilar, there were different monkey reservoirs and different species of mosquitoes.
Haddow therefore entered the field at a critical point; he quickly glanced upwards into the canopy of the Semliki rain-forest, where he realized his future work lay. He was faced by a plethora of species of mosquitoes, of which four were thought to be potential vectors: Aedes , Eretmapodites chrysogaster and Mansonia (= afncana. He concentrated on the first two species, but surveys included all biting insects in the forest and its environs, and he worked out the biting cycle of all the commoner varieties, expressing the results in graphs based on geometrical means. All these observations were made at three principal levels in the forest in the canopy, in the understorey and on the ground. I he total number of adult mosquitoes caught in this work, up to 1953, was very large 384 252 specimens were caught and identified, while a proportion were used for special studies, e.g. presence of virus and age. The catches up the trees were made from a series of platforms at various heights. The height of the platform in the canopy varied according to locality and species of tree, but was usually about 25 metres, and in some surveys, elsewhere in Uganda, as on the 'Haddow lower in the Zika Forest, platforms were also installed above the canopy. Haddow emphasized that while a species of mosquito had a preferential and special site for biting, the occasional individual might be found anywhere. Aedes africanus which is strongly acrodendrophilic might be caught biting man on the ground, and curiously enough its larval habitat is in tree holes at a low level. Aedes simpsoni which bites essentially at ground level is occasionally found in small numbers in the forest canopy up to a height of more than 20 m (36).
These observations on the habits of sylvatic mosquitoes were continued from 1943 to 1965, though the later work was more in connection with specific, short-term objectives.
Haddow first showed that the peridomestic mosquito, Aedes simpsoni was a suspect in regard to the transmission of the yellow fever virus to man. It breeds in the banana plantations surrounding the huts and yet it is in contact with the forest on the periphery. The adult has diurnal habits and prefers man as a source of blood; it lives chiefly at ground level, and does not penetrate any distance into the forest. Smithburn and Haddow (18) isolated yellow fever virus from specimens of Aedes simpsoni caught in such an area in Bwamba.
The search then spread to the primaeval forest where the source of the 238 Biographical Memoirs infection was presumably to be found; 50 000 mosquitoes were accordingly captured and inoculated into mice and monkeys, but yellow fever was not detected. However in another lot, comprising 80 mosquitoes belonging to 12 species, the virus was demonstrated-but which one was the carrier ? For various reasons, nine species could be eliminated, and the choice was narrowed to three. It seemed likely that the true vector would be a species active soon after sunset, when monkeys are in their first heavy sleep in their favourite haunts high up in the trees (21). Only one species, Aedes a had these charac work for the next 3 years was concentrated on this species.
In order to pinpoint the exact locality in the forest where the virus was active, Haddow (26) introduced 'sentinel' monkeys on twenty platforms in the canopy along a 20 mile forest edge and eight monkeys contracted the infection. At the same time, Aedes africanus was proved to be the vector, because four strains were recovered from a total of 2040 female adults collected on the platforms.
Aedes africanus does not spend its whole life in the tree-tops, but comes down to lay its eggs, and also occasionally to bite certain species of monkeys which are more terrestrial in their habits than the species which live in the canopy. The significance of the simian host is discussed below (p. 243) but in order to complete the entomological side of the problem it is useful to add here Haddow's (91) explanation of the happenings that follow the descent of Aedes africanus to the forest floor. The terrestrial monkeys receive infective bites and after a short inoculation period the virus starts to circulate in their blood. The important peridomestic mosquito, Aedes simpsoni, now bites the latter monkeys, acquires the infection and passes it on to man. Thus originates rural yellow fever-in contrast to the sylvatic form on one side and urban yellow fever on the other. The last breaks out after the importation of the virus by a person suffering from the rural or sylvatic form into a town where it becomes transmitted by Aedes aegypti.
Haddow (24) discussed in great detail the breeding places of Aedes simpsoni and showed that the most important were the leaf axils of colocasia ( sagittifolium), the Gonja variety of the cultivated banana and pineapples. He estimated that 500 plants of colocasia provided about 5000 adults of A. simpsoni per month, but the number is influenced by the prevalence of the other axil breeders-Eretmapodites spp.
Haddow studied the widespread African genus of Eretmapodites in detail in Bwamba and also in other forests, and described several new species in their larval stages. Unlike the sylvatic species of , the activity of this group is almost confined (89%) to the day-time with a marked peak in some regions in the late afternoon. The species are anthropophilic. Haddow caught 6500 specimens biting man (almost always below the knee) in Bwamba, but yellow fever virus was not found in his material, though Eretmapodites chrysogaster had been shown in 1928 by Bauer to be capable of transmitting the virus under laboratory conditions. The role of mosquitoes of this genus in transmitting other virus infections to man and animals is discussed below (p. 245).
Eretmapodites spp breed in leaf pools, plant axils, and less often in tree holes. Haddow (20) was fascinated by the predatory, even cannibalistic habits of the larvae of all the species; he gives a vivid description of how the savage E. ferox seizes the larva of Aedessimpsoni, shakes and worries it like and devoured 34 out of 40 in a day. One of his earliest papers (10) is devoted to the similar predatory habit of the larvae of the common African species Culex (Lutzia) tigripes, which not only eats larvae of mosquitoes, but devours chironomids, small nematodes and even young fish. He suggested that the breeding of Anopheles g a m b i a e might be controlled 'biologically' by the presence of this mosquito. Earlier, Haddow had described the heavy infestation of gambiae by the fungus, Coelomomyces africanus which has subsequently been tested on a rather wide scale in the biological control of mosquito vectors of disease.
The fourth mosquito, Mansonia africana, on the list of suspects in the transmission of sylvatic yellow fever, received attention from Haddow because it bites by day, while at night its activity greatly increases-in the forest, in plantations and even in houses. This species and others, M. uniform,!, Coquellitidia fmcopennata, etc., occur in enormous numbers, have a wide distribution and can fly for great distances; they are also strongly attracted to man. Although M.africana is known to be a good laboratory vector o fever, it has never been found infected in nature.
Other biting insects were studied by Haddow and the details of the circadian rhythms of some groups were analysed before his premature death. 1 hus he (65) described the biting behaviour of species belonging to the common sub genera of A e d e s -Aedimorphus, Banksinella ( ) and Dunnius. Most of them were found to be active during the day and at ground level in the forest. They do not appear to play a part in the transmission of yellow fever, but several species are important in other virus infections (see p. 244). Of much greater significance are mosquitoes belonging to the subgenus Stegomyia which he summarized in a paper (71), describing also the biting rhythm of less important species of the subgenera, Mucidus, Diceromyia and The two most important yellow fever vectors of sylvatic yellow fever in Africa, Aedes africanus and Aedes simpsoni belong to the subgenus , and Haddow's work on these has been discussed above. The third paper in this series (83) was published in 1963 and was written in collaboration with his loyal African assistant Yovani Ssenkubuge; it included species belonging to culicine genera, Uranotaenia, Ficalbia and Hodgesia but only species of the last attack man readily. Activity is confined to the day time and specimens were found equally at ground level and in the trees.
Observations were also made on insects other than mosquitoes, only one appeared to be significant in the epidemiology of yellow fever. In 1948, Haddow (101) isolated a strain of the virus from a batch of 133 Phlebotomus spp. but this observation has never been repeated, nor has the species of infected Phlebotomus been identified. Haddow (46, 66, 69, 77, 85, 99) carried out a series of experiments on tabanids both at Bwamba and near Entebbe, comparing the behaviour of these flies at ground level and up to the highest platforms on the 240 Biographical Memoirs trees. One species of tabanid ( C hrysopscenturionis) was prevalent in the ca and is probably the vector of filariasis in the monkeys (black mangabey) on which the flies feed. The peak of activity is just after sunset, the same time that Aedes a f ri c a n u sbecomes most active, and Haddow suggested that the sudden drop in light intensity was the stimulus for both insects to begin feeding. Other species of Chrysops were found in smaller numbers; a collection of Haematopota nefanda was just large enough to show statistically that it had a unique biting cycle, one peak occurring just before sunrise, and the other in the late afternoon. These times of eocrepuscular activity differ from the peaks after sunrise and before sunset of diurnal species and before sunrise and after sunset of nocturnal species. Haddow thought that the colour or structure of the eyes was related to nocturnal and diurnal activity of the tabanid; the eye of C. centurionis is purplishblack with orange-green bands while the eye of H. nefanda is exceedingly large and of a pale sky-blue throughout with no banding. The 'eyes of the male are of quite exceptional size and brilliance ' (35) .
Haddow worked for a number of years on oviposition of mosquitoes, usually in association with Professor J. D. Gillett who continues to investigate this important aspect of the life cycle today. They first observed this stage of the life cycle in Aedes aegypti, and showed that under controlled conditions of tem perature and humidity there was a regular cycle of oviposition with a major peak in the mid-afternoon, followed by a similar peak in biting activity. The pattern is dependent on variation in intensity of light and breaks down under conditions of constant light if the 12 h light : 12 h darkness periods of equatorial latitudes is reversed. (Later, it was shown (63) in this species that there was no trace of periodicity in the time either of pupation of the larva or of emergence of the imago.) It was discovered (64) that a few seconds' exposure to light in a 24 h period of darkness was enough to maintain the regular cyclical pattern of oviposition, but later in non 24 h cycles Haddow demonstrated that darkness could impose specific rhythms: the mosquitoes exhibit alternating phases in which they are receptive and non-receptive to a time cue.
The techniques devised for the work on oviposition of Aedes aegypti were applied by Haddow and his colleagues also to the sylvatic species of Aedes africanus and a p i c o a r g e n t e u s, and to Coquellitidia fuscopennata. The yellow fever vector, Aedes africanus, in spite of its different biting habit (predominantly crepuscular) was found to oviposit, like Aedes aegypti in the afternoon (55). Aedes apicoargenteus lays its eggs rather earlier than the other two species of Stegomyia, and bites usually a few hours after ovipositing (70). The laboratory observations on Coquellitidia fuscopennata were more difficult to interpret because of the unusual breeding habits of this species; however, oviposition was found to occur strictly at night. Finally, experiments were carried out on a strain of Anopheles gamhiae from Kisumu (79) which clearly demonstrated that ovi position occurred nocturnally with a major peak an hour after sunset. In all these experiments, biting activity was found to be associated with oviposition.
Stratification within the confines of the forest environment, circadian rhythm of biting activity during the 24 h period and the general chronobiology of sylvatic 242 mosquitoes, form the background of Haddow's work; he related these factors to the circulation of viruses in the blood of man, monkeys and other mammals. A fourth factor was the meteorological situation, as Haddow had no doubt about the powerful effect of the macroclimate upon the activity of mosquitoes and the development of viruses within them. As a pupil of Buxton, Haddow thought also of the microclimate, but his views on the relevance of this factor changed in the course of years, so that by 1954, he had to admit (49) that he could no longer accept the view that a mosquito is activated to bite by a particular microclimate. He felt instead that a mosquito may be restrained from biting by unfavourable microclimatic conditions or local weather, and that when these conditions disappear, the mosquito may be 'released' to bite. Everyone who has worked in the field is aware that wind and to a lesser extent rain inhibits the activity of biting insects, and that when these conditions cease, the insects quickly resume the attack. Haddow of course realized these impediments to the catching routine. He concluded that some of the anomalous results may be due to the possibility that two populations of the species are concerned e.g. an older and a younger one; only one of these may be of direct significance in transmission of disease. The time of activity of the former population would importance for determining when to make collections of infected specimens. Haddow (54) realized that endogenous factors might be concerned in cyclical activity and that the stimulus would be operated through a neurosecretory mechanism associated with light.
Virological research
Haddow's major achievements were in the field of the transmission of yellow fever, and on his appointment late in 1942 to the Yellow Fever Research Institute of Entebbe, his contact with its Director, Dr A. b. Mahaffy, C.M.G. bore fruitful results. Mahaffy was the most experienced worker on yellow fever in Africa and had such a dynamic personality that his views regarding yellow fever research were accepted everywhere. He had carried out the first yellow fever immunity survey in Africa using the newly discovered mouse protection test, and the results became the base line of all future work on the epidemiology of the disease in man and monkeys. He was the originator of the use of the rhesus monkey as the most susceptible model for yellow fever research. However, Mahaffy's team had few entomologists and the recruitment of Haddow filled this essential gap in the programme. The insectaries became almost as important a part of the Institute as the mouse colonies, although the major entomological work was accomplished in the field, particularly at the field station of Bwamba.
The incrimination of certain species of mosquitoes has already been referred to (pp. 238 etseq.) and many strains were isolated in the course of H researches. These strains were all of zoonotic origin, and appeared to be antigenically similar; they seemed to be accompanied by a relatively low degree of virulence, in that the infection in the local inhabitants was usually occult, while the disease in monkeys was inconspicuous. Haddow (44) qualified this view by stating that severe illness could occur in monkeys and that deaths had been recorded particularly in Cercopithecus It seems likely that under epidemic or epizootic conditions, the infecting dose of virus may be higher and that the infection then is more virulent in both monkeys and man. There was thus little evidence, during the 25 years of Haddow's residence in Africa, of active yellow fever in man, possibly because of the wide scale vaccination campaigns (but see also p. 243). Just before his arrival, however, a serious epidemic had occurred in the Nuba Mountains of the southern Sudan and soon after his departure, a most violent outbreak took place in Ethiopia. Unfortunately no entomologists of Haddow's calibre were present to study the conditions in the latter country.
At first, the workers in the Yellow Fever Research Institute at Entebbe, were puzzled by the apparent absence of the infection in man and its prevalence in monkeys. Haddow and his colleagues devoted much time in plotting the incidence of immunity in the simian inhabitants of many forests in East Africa and eventually were able to present a clear picture of the situation (22, 31, 44, 45, 92) . In general, the highest incidence of immunity was found in those species that spend most of their lives in the forest canopy; these are and Colobus badius (the black and white, and red colobus respectively), Cercocebus albigena (the black mangabey), and Cercopithecus mitis (the blue monkey); incidence is still high in the monkeys of the middle strata which include Cercopithecus ascanius schmidti (the red tail) and C. neglectus (the ornamental Brazza); the figures for the more terrestrial monkeys tend to be lower as in Papio doguera (Anubis baboon) and Cercopithecus aethiops (the grivet). Altitude strongly affected the liability to infection, and highland species such as Cercopithecus Vhoesti or Colobus angolensis, or steppe monkeys like Erythrocebus patas (the red huzzar) rarely if ever contract the disease. Over a thousand sera, from 16 species or subspecies, were examined from Uganda alone, with an overall immunity rate of 40%.
Haddow found it difficult to believe that continuous monkey to monkey transmission could be maintained and eventually concluded that another reservoir must be present, at least in some areas. He discovered such a candidate in the bush babies ( G alagosenegalensis and G. eras sic audatus) near the Cede ruins on the Kenya coast (45). These prosimian inhabitants of small dry forests were shewn to have an immunity rate of 14% as compared with a rate of 3% or less in the local monkeys ( Cercopithecus aethiops and C. and a complete abs of the disease in man.
The findings in the bush-baby were criticized on the score that the mouse protection test on which they were based were possibly not specific and that a virus closely allied to yellow fever was responsible. However experiments with the animals in the laboratory (87) revealed that non-immune specimens developed antibodies to yellow fever after inoculation with the virus and occasionally died from the active disease; on the contrary, positive animals were found to be immune to challenge, and it was concluded that they had probably been infected with yellow fever in nature.
There are many strange anomalies in the epidemiology of yellow fever, and Haddow with his colleagues (1950) investigated the possibility of transovanan infection in Aedes a f r i c a n u s . This idea had long been considered, but practica all experimental work had been negative, and the attempts in Entebbe were again unsuccessful. Very recently, Beaty, Tesh and Aitken (1980) , however, showed that vertical infection (i.e. through the egg) could be demonstrated after inoculation of the virus into the thorax of adult Aedes aegypti and mascarensis; 143 275 mosquitoes were bred from the eggs and 94 isolates of virus were obtained from pools. The artificial route of infection in these experiments makes their significance questionable in regard to what happens in nature.
It is important to realize that Haddow's work on yellow fever was carried out in equatorial forests of Central and East Africa where natural, primaeval conditions prevail. He (22, 24) emphasized that the pattern is one of continuous enzootic yellow fever, with rates of infection in monkeys of 70% or more and of 30% or less in the human population. The infection is usually mild in monkeys and even the African inhabitants show a high degree of tolerance to the virus. The situation is entirely different when yellow fever becomes largely transmitted from man to man by Aedes aegypti as in West Africa or in the New World; then the disease assumes the epidemic form with great enhancement of virulence. Haddow (101) suggested that similar abnormal conditions prevailed in East Africa when the vector changed, as in the Sudan and Ethiopia (see pp. 242 and 246).
In 1952, the Entebbe Institute extended its name and activities to cover virus diseases in general and Haddow as the newly appointed Director welcomed the change with enthusiasm, in fact he had for some years studied other arboviruses which he had encountered in his work. These were the years when the plethora of arthropod-borne viruses in forests and elsewhere in the tropics was exciting so much attention.
The 'new' viruses included the following which he examined from many aspects, particularly in regard to the insect vector, animal reservoir, susceptibili ties of man and relationship to yellow fever.
Bunyamwera virus (18). This virus was first isolated from a batch of Aedes spp in forest, caught near the Semliki River. The suspension of the crushed mosquitoes produced a fatal encephalitis in mice. Monkeys became immune after inoculation with the virus, and one Colobus from the original locality was found to possess natural immunity. Later Aedes was incriminated as the vector, and the virus was found to infect man.
Bwamha fever virus. Bwamba fever is a mild disease of man from whom the virus was isolated by earlier workers in an outbreak on the forest margin. Six species of monkeys in the neighbouring forest were later (44) found to have an immunity rate of 26%. The virus was eventually recovered from Mansonia urtiformis and M. africana.
Chikungunya virus. This was originally discovered in 1952 during an epidemic of a severe febrile disease in Tanzania near the Mozambique border and it was thought to have been transmitted by the enormous number of Aedes aegypti present in the region.
Another outbreak occurred a few years later in Uganda (59) and the virus was then isolated both from man and Aedes africanus caught in the Zika Forest near Entebbe. Monkeys proved to be highly susceptible but no immunity was found in the simian population. This infection also occurs in India and Thailand.
Mengo encephalitis virus. An apparently new virus was isolated from a sick rhesus monkey living in an open pen in the animal house of the Entebbe Institute; later it was also recovered (28) from mosquitoes ( fuscopennata). The grivet monkey is very susceptible to infection and a specimen from the neighbouring Sesse Islands in Lake Victoria was found to be immune to the virus. Haddow also records the infection in man, mongoose and rats. Later it was shown that this virus is the widespread encephalomyocarditis virus of rats and that monkeys obtain the virus by contamination of their food by rat urine. The infections in mosquitoes were presumably accidental.
Ntaya virus. A large mixed batch of forest mosquitoes from Bwamba was homogenized and the suspension was inoculated into baby mice (40); a hitherto unknown virus was isolated from the animals. The virus was subsequently isolated from Culex annulioris by colleagues.
Rift Valley Fever virus. Rift Valley Fever was originally described by Daubney et a l . (1931) from sheep, cattle and man in Kenya and since that date the infection has been discovered elsewhere on the continent from South Africa (57) to Egypt where it has recently been shown to give rise to extensive and fatal outbreaks in man and domestic animals (Hoogstraal et al. 1979 , Meegan et al. 1979 . Transmission by mosquitoes was suspected by the early observers, and was eventually confirmed by Haddow and his co-workers (23) in forest mosquitoes caught almost exclusively at ground level in Bwamba. Experimental transmission through Eretmapodites chrysogaster (group) to mice and lambs was also effected (29). The high infectivity of the virus was experienced by the laboratory workers in Entebbe (33) as in the original experiments in Nairobi. Monkeys do not appear to be involved as reservoirs of the infection, but Arvicanthiswas eventually incriminated.
Semliki Forest virus. Haddow (12, 13) considered that this was the commonest virus of monkeys in Bwamba. He first isolated it from wild Aedimorphus mosquitoes caught on the edge of the Semliki Forest. The highest rates of immunity were found in the red tail monkey, Cercopithecus (60%) and in Colohus ahyssinicus ituricus (28%); both these species largely inhabit the canopy of the forest. Human infections are asymptomatic, but immunity rates in the populations are high. The red tail monkey was sometimes found to die after inoculation with the virus in the laboratory. Haddow found the infection also in the Kaimosi Forest of Kenya and in forests near Entebbe.
Uganda S virus. This agent was discovered (47) in a batch of acrodendrophilic mosquitoes ( Aedesingram i, Ae. longipalpis and Ae. natronius) collected in the Bwamba forest. Immunity was demonstrated in a local monkey (C. ascanius) while a wide variety of monkeys were shown to develop immunity after inoculation with the virus. Antibodies were found in 8% of the adult population of Bwamba and at a similar level in the West Nile District of Uganda. (46) is of particular interest because it was first isolated from a sentinel monkey placed on a high tree platform in connection with the yellow fever studies. Directly the monkey's temperature rose to 40 C, it was taken to the laboratory at Entebbe where its serum was inoculated into baby mice and the virus was isolated. A second isolation was made from mosquitoes ( Aedesafricanus), caught in the same locality less than but 9 months later. Antibodies to the virus were demonstrated in a single Cercopithecus aethiops and in 6% of a sample of human beings living in the forest.
Sindbisvirus. This virus was originally isolated in man in
Most of the above twelve virus infections are associated with forest, and monkeys play a large part as reservoir hosts including of course yellow fever itself. The Entebbe Institute however was not restricted to the study of arbo viruses, but undertook diagnostic work in connection with outbreaks of polio myelitis and of Bornholm disease (Coxsackie virus).
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Epidemiological research
The work of the East African Virus Research Institute was primarily directed to the elucidation of the yellow fever problem in Africa and inevitably dealt with the special causes of prevalence of the disease. The entomological and animal reservoir aspects have been discussed in the earlier parts of this Memoir. The epidemiological features of African yellow fever may be summarized as follows in so far as they were demonstrated by Haddow. The reservoir of the virus is comprised essentially by certain primates and possibly by subprimates (e.g. bush babies) which inhabit the higher strata of the lowland rain forests. The virus circulates in their blood for a few days (or perhaps longer in bush babies) and is taken up by Aedes africanus which bites these animals in the canopy. The virus multiplies and the mosquito descends to bite monkeys, such as red tails, living in the middle strata and eventually grivets and baboons nearer the ground. None or few of these animals suffer from the infections. Other mosquitoes and particularly the peridomestic Aedes simpsoni next bite the terrestrial monkeys and convey the disease to man.
These cycles have probably been operating for millenia, and the human inhabitants of the region have developed a greater or lesser degree of immunity to yellow fever. Such immunity ceases on the fringes of the enzootic area, as in West Africa, the southern Sudan and Ethiopia, where vectors such as Aedes simpsoni and possibly Aedes v i t t a t u s are concerned; severe epidemics in arise and the zoonosis is largely extinguished, though Colobus and other monkeys were probably the original reservoirs.
Haddow's work on Rift Valley, Chikungunya, Bwamba and West Nile fevers has been discussed above and in epidemic form they may cause much havoc. The prime example is that of O'nyong nyong, an Acholi name, meaning 'jointbreaker'. It was first reported by various government officials of the medical departments concerned and was later studied in detail by the staff of the Virus Research Institute. The first cases were seen in February 1959 in the West Nile District of Uganda and the epidemics spread rapidly northwards towards the Sudan and then in a S.E. direction into Busoga and Kenya which it invaded early in 1960. It finally reached Tanzania. Several million cases were reported of this dengue-like disease. Haddow went on home leave soon after the epidemic began, but he suggested that it might be transmitted by mosquitoes. J. D. Gillett took over the temporary Directorship of the Institute and was able to prove that Anopheles funestus and to a lesser extent A. gambiae were responsible for the outbreak; he succeeded in isolating the virus from both species of mosquitoes and from patients suffering from the disease. Haddow (68, 82) gave an overall picture of this interesting disease while stressing that he had taken no part in the medical or scientific side of the investigations. The agent of O'nyong nyong is not an arbovirus and apparently it has no animal reservoir.
Burkitt's Lymphoma. The curious incidence in Africa of cases exhibiting this condition intrigued Haddow, as in many ways it coincided with that of yellow fever. The tumours are found in people living in the wet tropical belt at altitudes from sea level to not much above 1300 m. Haddow (85) pointed out that the syndrome dies out at temperatures below 15 °C (when the development of virus is arrested in mosquitoes) and in regions where the annual rainfall is less than 50 cm (i.e. too low for the existence of many species of mosquitoes). The steep rise in incidence of the disease in childhood and its rarity thereafter are paralleled by the yellow fever rates which he had demonstrated in man and monkeys.
Confirmation of the role of a virus in the aetiology of Burkitt's lymphoma is provided by the (inconstant) isolation of the Epstein-Barr virus from the tumours and the invariably high antibody titres to this virus in patients with the disease. However, hyperendemic malaria seems also to be associated with the condition, possibly because of the effect of the parasite on the reticulo-endothelial system which facilitates the growth of the virus.
Haddow's last scientific publication (110) is a record of his views on mosquitoborne diseases expressed at the Medical Entomology Centenary in London a year before his death. His own career illustrates the 'progress' of the original entomologist, via virology to epidemiology leading to his views on the aetiology of Burkitt's lymphoma. The subtitle of the paper-'the need for a 248 balanced team'-indicates that he envisaged that these disciplines should be separately represented. Much of his own work in East Africa was carried out in collaboration with representatives of such disciplines, whose names are listed on page 234. The composition of the Entebbe Institute under his direction included medical research officers, pathologists, epidemiologists, virologists, entomo logists, zoologists and well trained laboratory technicians; apart from the usual facilities, the Institute possessed first class animal accommodation and excellent insectaries. Nine species of monkeys were maintained, and bred well in captivity.
Haddow's election as a Fellow of the Royal Society depended, of course, entirely on the value of his contributions to scientific knowledge. However, in earlier centuries, when the Royal Society of London was almost the equivalent of an 'Academy of Letters and Sciences', his studies on Celtic lore, and especially of Piobaireachd, alone might have earned him a place in its ranks. 
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